INTRODUCTION
With an estimated 232,340 new breast cancer cases reported in 2013, breast cancer remains the most common cancer diagnosed among women in the United States. 1 Although the surgical management of breast cancer has changed over time to favor breast-conserving procedures (eg, lumpectomy), mastectomies are still common; approximately 40% of women with breast cancer underwent mastectomy annually between 2000 and 2010. 2 Mastectomies have been associated with diminished body image, self-esteem, and quality of life; postmastectomy breast reconstruction surgeries have been found to reduce these adverse effects. 3, 4 The noncosmetic benefits of breast reconstruction were recognized by the United States enactment of the Women's Health and Cancer Rights Act (WHCRA) in 1998, which mandated that health insurance plans cover mastectomy-associated reconstruction. 5 Then, largely in response to the Breast and Cervical Cancer Prevention and Treatment Act of 2000, all 50 states and the District of Columbia expanded Medicaid eligibility to provide breast cancer treatment to certain uninsured women. 6 Since these laws were passed, postmastectomy reconstructive rates have increased. [7] [8] [9] [10] [11] [12] However, many studies have continued to demonstrate that reconstruction rates are lower among black women than white women. [10] [11] [12] [13] [14] [15] The reason for this racial disparity is likely multifactorial but may still be due to variations in health insurance and thereby health care access. For example, nonwhite women in the United States are less likely than white women to have health insurance, 16, 17 and the WHCRA only benefits women who have health insurance. Furthermore, the Breast and Cervical Cancer Prevention and Treatment Act did not result in universal Medicaid coverage for women with breast cancer. Medicaid expansion varies by state and is often dependent on whether the woman's cancer was diagnosed through a screening program. 6 The Department of Defense (DoD) Military Health System (MHS) provides universal health care to all beneficiaries, regardless of race/ethnicity and socioeconomic status; thus, it provides an extraordinary opportunity to investigate whether racial health disparities exist when the access to care is equal. An identified racial difference in an equal-access environment suggests the potential effects of factors other than health care access. Using the combined DoD cancer registry and medical claims data, the objective of the current study was to determine whether there were variations in the receipt of breast reconstruction after mastectomy between white and black women after adjustment for covariates. A secondary aim was to assess temporal trends in the receipt of postmastectomy breast reconstruction by race.
MATERIALS AND METHODS
This study was based on linked data from the DoD's Central Cancer Registry (CCR) and the MHS Data Repository (MDR), the DoD's medical claims database. The study was approved by the Institutional Review Boards of the Walter Reed National Military Medical Center, TRI-CARE Management Activity, and the National Institutes of Health's Office of Human Subjects Research Protections. Breast cancer cases were first identified within the CCR, which contains information for all DoD patients with cancer who are diagnosed or treated at military treatment facilities (MTFs), including active-duty and retired military personnel and their dependents. Duplicate records pertaining to the same diagnosis were consolidated following North America Association of Central Cancer Registries guidelines. The CCR includes information regarding demographic variables (eg, age and race), diagnostic factors (eg, diagnostic confirmation and date of diagnosis), tumor characteristics (eg, histology and stage), and cancer treatment (eg, surgery, radiotherapy, chemotherapy, and hormonal therapy). The International Classification of Diseases for Oncology codes were used to identify eligible breast cancer cases. 18, 19 The MDR was then accessed to obtain additional data for the identified CCR cases. The MDR includes administrative and medical claims information from the DoD heath care program, known as TRICARE, including direct care received at MTFs and indirect care received at non-MTFs that is paid for by the DoD. The MDR includes information regarding clinical diagnoses, which are coded using the International Classification of Diseases, Ninth Revision (ICD-9), and diagnostic and treatment procedures, which are coded using ICD-9, Current Procedural Terminology (CPT), or Healthcare Common Procedure Coding System codes.
The study participants were non-Hispanic white (white) and non-Hispanic black (black) women with histologically confirmed, first primary, malignant breast cancer diagnosed between 1998 and 2007 in the CCR, who were aged 21 years to 75 years and underwent mastectomy (total of 3694 women). There were too few women of Hispanic ethnicity and of other races to include in the analyses. Women were excluded if no data could be linked from the MDR (12 women). The receipt of mastectomy and reconstructive surgery was determined by combining data from the CCR and MDR and was considered "yes" if either database recorded their occurrence. In the CCR, mastectomy was defined as the receipt of total/simple, modified radical, radical, or extended radical mastectomies or mastectomy, not otherwise specified. In the MDR, mastectomy was defined based on CPT or ICD-9 codes. Based on CPT codes, if codes 19180, 19200, 19220, 19240, 19303, or 19305 through 19307 were recorded, the women were then considered to have undergone a mastectomy. If any of these CPT codes were reported with a modifier code of 50 or 09950 then the mastectomy was classified as bilateral. If there was no modifier code reported, the mastectomy was then classified as unilateral. Based on ICD-9 codes, if codes 85.42, 85.44, 85.46, or 85.48 was reported then the mastectomy was classified as bilateral; if codes 85.41, 85.43, 85.45, or 85.47 were reported, the mastectomy was classified as unilateral. If there were indications that a woman had undergone 2 unilateral procedures on 2 different dates then she was classified as having undergone a bilateral mastectomy. To capture both immediate and delayed procedures, receipt of reconstructive surgery within 12 months of mastectomy was defined by CPT codes 19340, 19342, 19350, 19357, 19361, 19364, or 19366 Original Article to 4 (poorly or undifferentiated), and unknown. Hormone receptor status was considered positive if either estrogen receptor or progesterone receptor status was recorded as positive, negative if both estrogen receptor and progesterone receptor were negative, and unknown if neither measure was recorded. Triple-negative status could not be determined because data regarding human epidermal growth factor receptor 2/neu expression were not available. Comorbidities were considered to be present if a diagnosis was recorded in the MDR during the 12 months before breast cancer diagnosis. To minimize the possibility of false comorbidity diagnoses, codes had to be recorded in the inpatient data at least once and in the outpatient data at least 3 times. The level of comorbidity present was categorized according to the Charlson comorbidity index, 21 excluding breast cancer diagnoses. The receipt of breast cancer treatments (radiotherapy, chemotherapy and hormonal therapy) were each considered to be "yes" based on a combination of the CCR and MDR data.
Statistical Analysis
During data analysis, the distributions of demographics, tumor and health characteristics, and cancer treatments were compared between white and black women using chi-square tests. Variables assessed included age at diagnosis, marital status (married, not married, never married, separated, divorced, and unknown), active-duty status, beneficiary type (TRICARE prime: health maintenance organization component, TRICARE nonprime, and unknown), military rank of sponsor (enlisted, officer, and unknown), year of diagnosis, tumor characteristics (stage, grade, and hormone receptor status), Charlson comorbidity index, and cancer treatments (radiotherapy, chemotherapy, and hormonal therapy). Temporal trends in the receipt of reconstructive surgery by race (2007 vs 1998) were explored graphically and via chi-square tests. Chi-square tests were also conducted to determine whether there was a significant racial difference in the receipt of reconstructive surgery for any given diagnosis year. Logistic regression was used to assess receipt of reconstructive surgery by race after adjustment for all variables that were either significant during bivariate analyses and/or were theoretical confounders (eg, comorbidity level). All statistical analyses were performed using SAS statistical software (version 9.3; SAS Institute Inc, Cary, NC); the 2-sided significance level was set at P < 0.05.
RESULTS
The distributions of demographics, tumor and health characteristics, and cancer treatments by race are presented in Table 1 . In comparison with white patients, black patients were more likely to be younger, not married, active-duty beneficiaries, TRICARE Prime beneficiaries, diagnosed in later years, and to have enlisted sponsors and more advanced disease (P < .04). Black women were more likely to undergo unilateral mastectomies and to receive radiotherapy and chemotherapy compared with white women (P < .01). Black women were also less likely to have hormone receptor-positive tumors and to receive hormone therapy than white women (P < .01). There was no indication that the receipt of reconstruction varied by race (30.8% for white women vs 32.6% for black women; P 5 .35). As indicated in Figure 1 , from 1998 to 2007 the rate of reconstruction increased among both white women (21.8% to 40.6%) and black women (27.3% to 40.0%). There was no indication of a significant racial difference in the receipt of reconstruction during any of the included calendar years (P values of > .05).
Results from multivariate logistic regression, which are presented in Table 2 , indicated no significant difference in the receipt of reconstruction between white and black women after adjustment for covariates (odds ratio, 0.93; 95% confidence interval, 0.76-1.15). Furthermore, no racial difference was observed when stratified by age, marital status, beneficiary type, or tumor stage (data not shown); thus, there was no indication of effect modification by these covariates. However, the likelihood of reconstruction did decrease significantly with increasing age and tumor stage and with receipt of radiotherapy ( Table  2 ). The likelihood of reconstruction was also significantly higher in more recent years and among active servicewomen, TRICARE Prime beneficiaries, and beneficiaries with officer sponsors.
DISCUSSION
The rate of breast reconstruction among women undergoing mastectomy was observed to increase during the study period among both white and black women. Although the receipt of reconstruction was found to vary by covariates, there was no indication of racial variation among DoD beneficiaries.
Regardless of race, approximately 40% of the women in the MHS who underwent a mastectomy underwent reconstruction in 2007. In agreement with previous studies, [7] [8] [9] [10] [11] [12] reconstruction rates increased after 1998, which is likely due, at least in part, to the WHCRA. It is difficult to compare reconstruction rates between the current study and other studies, given that the definitions of reconstruction and patient demographics have varied widely across studies. For example, although Albornoz et al 7 assessed reconstruction rates using the same inpatient claims codes during a very similar time period (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) , this previous study did not consider outpatient claims and included only immediate reconstruction procedures. Therefore, even though the reconstruction rates observed in this previous study (20.8% in 1998 and 37.8% in 2008) appear similar to those from the current study, it is unclear whether the rates would remain similar if differences in the definition of reconstruction and population demographics were taken into account.
The current finding of no racial difference in the receipt of reconstruction is in contrast to previous studies. [10] [11] [12] [13] [14] [15] In the United States, black individuals are less likely than white individuals to have health insurance. 16, 17 Therefore, it is plausible that racial differences in health care access were responsible for the previous findings, even though many of the previous studies [10] [11] [12] continued to observe racial differences after adjusting for health insurance status. However, given that the previous studies In the MHS, breast reconstruction procedures are performed at minimal cost to the patient and access to care is equal between racial groups, which likely accounted for the lack of racial differences observed in the current study. However, it cannot be ruled out that women in the MHS are more homogenous than women in the general population. After all, these women included belong to a very selective group, both directly if the woman was a service member and indirectly if the woman was a dependent of a service member. Similar to previous findings, in the current study older age, later tumor stage, and receipt of radiotherapy were found to be associated with a decreased likelihood of reconstruction. We found that active-duty women were more likely to undergo reconstruction than non-active-duty women, independent of age, and we can only speculate as to why this difference was observed. Therefore, this observation should be explored further. A main strength of the current study was the ability to assess racial disparities in a setting in which health care access has been equalized. Additional strengths of the current study were the large sample size and the ability to assess and adjust for demographics, tumor characteristics, and comorbidities, which was possible by combining cancer registry data and medical claims data. Finally, in contrast to previous claims-based studies, the current study included both outpatient and inpatient claims data to obtain a more complete assessment of reconstructive procedures. Limitations of the current study included those inherent to using medical administrative databases, such as coding inaccuracies and incomplete data. Claims for health care provided outside of the MHS are not submitted to the DoD if a women has supplemental health insurance. However, it does not appear that this possible limitation affected our main findings; no racial difference in reconstruction was observed when restricted to women with TRICARE Prime (data not shown), which is a health maintenance organization -like program that includes cost incentives for beneficiaries to obtain all health care services through the DoD. Another limitation was the inability to control for other possible confounders such as geographical location and density of plastic surgeons. However, given that DoD beneficiaries move around more frequently and are cared for within a more contained health care system, we do not believe that variations in these variables could account for the findings of the current study.
In the current study, white and black women were found to have a similar likelihood of receiving postmastectomy reconstruction within an equal-access health care system. However, even with accessible health care, a large percentage of breast cancer patients do not undergo postmastectomy reconstruction. Additional research to elucidate the reasons why many women do not receive reconstruction might be beneficial, particularly because these procedures have been associated with noncosmetic benefits.
